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Abstract 
Purpose: We assess the correlations between mobile banking and inclusive development 
(poverty and inequality) in 93 developing countries for the year 2011.  
 
Design/methodology/approach 
Mobile banking entails: ‘mobile phones used to pay bills’ and ‘mobile phones used to 
receive/send money’, while the modifying policy indicator is the human development index 
(HDI). The data is decomposed into seven sub-panels based on two fundamental 
characteristics: (i) regions (Latin America, Asia and the Pacific, Central and Eastern Europe, 
and Middle East and North Africa) and (ii) income levels (upper middle income, lower middle 
income and low income). 
 
Findings 
Our results show that at certain thresholds of the HDI, mobile banking is positively linked to 
inclusive development. The following specific findings are established. First, the increased 
use of mobile phones to pay bills is negatively correlated with: (i) poverty in lower-middle-
income countries (LMIC), upper-middle-income countries (UMIC) and Latin American 
countries (LA) respectively at HDI thresholds of 0.725, 0.727 and 0.778 and (ii) inequality in 
UMIC and LA with HDI thresholds of respectively 0.646 and 0.761. Second, the increased 
use of mobile phones to send/receive money is negatively correlated with: (i) poverty in 
LMIC, UMIC and Central and Eastern European countries (CEE) with corresponding HDI 
thresholds of 0.631, 0.750 and 0.750 and (ii) inequality in UMIC, CEE and LA at HDI 
thresholds of 0.665, 0.736 and 0.726 respectively.  
 
Practical implications 
The findings are discussed in the light of current policy challenges in the transition from the 
UN’s Millennium Development Goals to Sustainable Development Goals. 
 
Originality/value  
We have exploited the only macroeconomic data on mobile banking currently available.  
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1.  Introduction  
 Information technology has been shown to be beneficial in a plethora of ways, notably 
in changing society (Kreps & Kimppa, 2015; Tatnall, 2015; Lennerfors et al., 2015; 
Patrignani & Whitehouse, 2015; Lahtiranta et al., 2015; Aricat, 2015) and in improving 
human development (Venable et al., 2011; Kautz, 2011; Hossain &  Quaddus,  2011; Watts & 
Wyner, 2011; Johri & Nair, 2011; Gripenberg, 2011). The mobile money market is 
burgeoning, with estimates suggesting that by 2019, total annual transactions will be about 
US$1.3 billion  from  US$655.8 million in 2014 (Caulderwood, 2015). This represents 
substantial opportunities of financial inclusion which are needed for business development 
and for improvement in the living standards of a fraction of the population that hitherto has 
been excluded from formal financial activities. This position is further substantiated by 
evidence from the Global Findex Inclusion Database which indicates that the benefits of 
mobile banking are crucial because only 23 percent of adults in developing countries 
surviving on less than US$ 2 a day possess a bank account.   
The positive role of mobile banking/phones
1
 has been established to provide a 
multitude of inclusive development advantages, notably: women empowerment (Ojo et al., 
2012; Maurer, 2008);  bridging the rural-urban divide (Chan & Jia, 2011, pp. 3-5; Qiang et al., 
2011, pp. 14-26); promotion of financial inclusion (Singh, 2012, p. 466; Kirui et al. 2013, p. 
141; Asongu, 2013a); improvement of health services for the poor (Kline et al., 2013); 
mitigation of income-inequality (Asongu, 2015ab); enhancement of business opportunities 
(Mishra & Bisht, 2013, p. 505; Ondiege, 2010, p. 1); efficiency in the management of 
households (Al Surikhi,  2012; Asongu, 2016) and reduction of agricultural wastage. This last 
follows from the elimination of supply and demand-side constraints by means of 
restricting/limiting demand-supply mismatches (Aker & Fafchamps, 2010; Muto & Yamano, 
2009).  
With the above interesting background, some studies have cautioned that the mobile 
phone should not be considered a silver bullet for development (Asongu & De Moor, 2015). 
Partly motivated by calls for more scholarly research on the development outcomes of mobile 
phones (Mpogole et al, 2008, p. 71), the World Bank has recently provided the scientific 
community with the first mobile banking macroeconomic database (Mosheni-Cheraghlou, 
2013). This has provided an opportunity of analysing the role of mobile banking beyond the 
                                                          
1
 The term ‘mobile phones’ is used interchangeably with ‘cell phones’ and ‘mobiles’ throughout this paper.  
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mainstream survey-based, country-specific and microeconomic studies (Kazi & Mannan, 
2013; Alsheikh & Bojei, 2014; Cudjoe et al., 2015; Asongu & Nwachukwu, 2016a).  
It is important to note that the mobile banking data from the World Bank is only available for 
the year 2011. Hence, because it is difficult to identify significant trends from a single data 
point per country, findings have to be interpreted as correlations, not causality. However, we 
argue that policy implications based on correlations could still provide substantial exploratory 
insights into potential trends when many countries are included. In this study, we are 
sampling 93 developing countries. Moreover, Asongu (2015a) has recently used the same 
indicators for a limited sample of African countries and interpreted the findings as 
correlations.  
The policy relevance of assessing the relationship between mobile banking and 
inclusive development is further motivated by the current transition from Millennium 
Development Goals (MDGs) to Sustainable Development Goals (SDGs) that has shifted the 
debate from growth to inclusive growth. Interest in this policy discussion has been reignited 
with the April 2015 publication by the World Bank of MDGs extreme poverty target 
achievements. The report shows that poverty has been decreasing in all regions of the world, 
with the exception of sub-Saharan Africa (Asongu & Kodila-Tedika, 2015).  
To the best of our knowledge, this study on the ‘mobile-banking’-‘inclusive 
development’ relationship steers clear of previous literature on mobile banking and inclusive 
development in at least two ways. First, with regard to the former, the literature on mobile 
banking has been substantially based on using surveyed microeconomic data to assess mobile 
banking adoption intensions (Gu et al.,  2009; Medhi et al., 2009; Daud et al., 2011; Akturan 
& Tezcan, 2012;  Kazi & Mannan, 2013; Cudjoe et al., 2015; Alsheikh & Bojei, 2014). We 
contribute to this stream by: (i) broadening the analytical scope to 93 developing countries 
from country-specific studies and (ii) focusing on macroeconomic data. Second, with respect 
to the latter, the inclusive development literature has fundamentally focused on: poverty 
correlates (Anyanwu, 2013a, 2014a); gender inequality (Anyanwu, 2013b, 2014b; Elu & 
Loubert, 2013; Baliamoune-Lutz, 2007; Baliamoune-Lutz & McGillivray, 2009); reinventing 
development assistance for inclusive and sustainable development (Asongu, 2016) and recent 
advances in finance for inclusive development (Asongu & De Moor, 2015); measurements of 
inclusive development (Anand et al., 2013; Mlachila et al., 2014) and debates between 
relative pro-poor (Dollar & Kraay, 2003) versus absolute pro-poor (Ravallion & Chen, 2003) 
growth. The last-three categories are closest to the present line of inquiry because they 
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involve: (i) mobile banking as a recent financial advancement for inclusive development 
(already discussed above), (ii) the newly published dataset by the International Monetary 
Fund (IMF) on quality of growth and (iii) absolute and relative pro-poor growth. According to 
Mlachila et al. (2015), absolute pro-poor growth yields a reduction in poverty whereas 
relative pro-poor growth results in decreasing income inequality.  In what follows, the second 
point is substantiated concurrently with the discourse justifying the comparative dimension of 
the current line of inquiry.  
 The comparative scope in this study is essentially motivated by the imperative of 
providing more space for policy implications. To this end, the data is decomposed into seven 
sub-panels based on two fundamental characteristics: (i) regions (Latin America, Asia and 
Pacific, Central and Eastern Europe, and the Middle East and North Africa) and (ii) income 
levels (upper middle income, lower middle income and low income). The justification for 
these comparative criteria aligns with two key stylized facts and insights from the inclusive 
development and mobile phones/banking literature.  
 First, with regard to the inclusive development issue, two points are noteworthy. They 
are: (i) Mlachila et al. (2014, p.13-14 which is the source of our inclusive development data) 
have employed the same disaggregation criteria to elicit fundamental variations in quality of 
growth and (ii) as we have highlighted earlier, the April 15
th
 2015 publication by the World 
Bank of World Development Indicators (WDI) has revealed that extreme poverty has been 
decreasing in all regions of the world with the exception of sub-Saharan Africa (SSA)             
(Asongu & Kodila-Tedika, 2015; World Bank, 2015). Concerns about immiserizing growth
2
 
in SSA can be justified because, on the one hand, seven out of the ten fastest growing 
economies in the world are in SSA (Asongu & Rangan, 2016) and on the other, the sub-region 
has enjoyed more than two decades of growth resurgence (Fosu, 2015, p. 44).  
 It follows that the findings of the World Bank  that 45 percent of countries in SSA are 
off-track from the MDG extreme poverty target can be taken into account if we provide SSA-
specific findings for more targeted policy implications. Points (i) and (ii) immediately above 
in the first justification are supported by Mlachila et al. (2014) in the perspective that, the 
authors have motivated the construction of the ‘quality of growth index’ (QGI) with 
documented evidence of immiserizng growth in SSA (Ola-David & Oyelaran-Oyeyinka, 
2014; Martinez & Mlachila, 2013; Dollar et al., 2013; Dollar & Kraay, 2002).  
                                                          
2
 Immiserizing growth refers to economic prosperity that is associated with negative development externalities 
like growing income inequality. An example of immiserizing growth is economic growth that does not translate 
into general improvements  in overall living standards.  
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 Second, we also discuss the comparative motivation of mobile phone/banking in two 
main parts. They are: (i) consistent with Penard et al. (2012), compared to Asia, Europe and 
North America which already have saturated high-end mobile markets, there are still 
substantial mobile phone penetration growth opportunities in SSA and (ii) according to 
Mosheni-Cheraghlou (2013), compared to other regions of the world, African countries are in 
the drivers’ seat in terms of mobile money applications (for sending/receiving money and/or 
payment of bills). 
 In light of the above, we disaggregate the dataset into seven sub-panels based on two 
fundamental features;  (i) regions (Latin America, Asia and Pacific, Middle East and North 
Africa and Central and Eastern Europe) and (ii) income levels (upper middle income, lower 
middle income and low income). In order to provide more space for policy implications, we 
employ a modifying human development index (HDI). This variable is interacted with mobile 
banking indicators to assess at what thresholds of human development are the inclusive 
benefits of mobile banking achieved. Inclusive development is measured by indicators of 
inequality and poverty, whereas mobile banking entails: ‘mobile phone usage for the payment 
of bills (percent  of adults)’ and ‘mobile phone usage for sending/receiving of money (percent  
of adults). These are the only two indicators available at the time of  writing from the World 
Bank. According to Mosheni-Cheraghlou (2013), the justification for these two measurements 
lies within a popular framework that regulation and technological availability are the most 
relevant factors positively affecting mobile banking, defined as: the usage of mobile phones to 
make payments and receive/send money.  
The rest of the study is organized as follows. Section 2 provides theoretical 
underpinnings and reviews the relevant literature. The data and methodology are discussed in 
Section 3. The empirical analysis and discussion of results are covered in Section 4. 
Concluding remarks on policy implications and further research directions are provided in 
Section 5.  
 
2. Theoretical Highlights and Literature Review   
2.1 Theoretical highlights   
 The theoretical underpinning motivating the adoption of mobile phones for inclusive 
mobile banking benefits is consistent with theories on users’ attitudes. The three dominant 
models according to Yousafzai et al. (2010, p. 1172) are (i) the theory of reasoned action 
(TRA), (ii) theory of planned behavior (TPB) and (iii) the technology acceptance model 
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(TAM). These theories are in accordance with the position that the adoption of mobile phones 
entails complex and multifaceted processes, namely (i) an approach that is based on the 
profile of customers, managers and system developers on formation belief, contrary to a direct 
influence of attitudes and (ii) essential features such as combined considerations (utilitarian, 
personal, social and customers’ behavioral and psychological features). 
 First, the Theory of Reasoned Action (TRA) pioneered by Bagozzi (1982), Ajzen and 
Fishbein (1980) and Fishbein and Ajzen (1975) assumes that, prior to adopting a specific 
attitude, customers are rational in their considerations of the plethora of implications that their 
actions may engender. It is a well grounded theory which focuses on determinants of 
consciously-intended attitudes. Moreover, it is also parsimonious, intuitive and insightful in 
the manner in which it elicits attitudes.  
 Second, the Theory of Planned Behavior (TPB) developed by Ajzen (1991) 
complements the TRA by identifying a fundamental set-back, which is the absence of a 
difference between individuals who have conscious control from those who do not. According 
to the narrative, perceived behavioural control (PBC) also affects actual behaviour and 
behavioural intentions, the first-two characteristics being normative and attitudinal factors. 
Hence, the extension of the TRA by the TPB takes into account scenarios whereby customers 
have limited situation control. In accordance with the underpinnings, three principal 
considerations are documented to influence human actions, notably: (i) behavioural beliefs on 
the plethora of possible results deriving from a particular attitude and assessments of 
underlying results, (ii) “normative beliefs about the normative expectations of others and the 
motivation to comply with these expectations” (Yousafzai et al., 2010, p. 1175-1176) and (iii) 
individuals’ control beliefs on resources,  opportunities in possessed and unpossessed 
resources as well as foreseen obstacles towards materialising and anticipating attitudes. From 
a comprehensive view: (i) behavioural beliefs lead to results in either favourable or 
unfavourable attitudes connected to the underlying behaviour, (ii) ‘normative beliefs’ are  
linked to social pressure or  perceived subjective norms and (iii) ‘control beliefs’ lead to 
perceived behavioural control.   
 Third, the Technology Acceptance Model (TAM) was pioneered by Davis (1989). 
Consistent with Yousafzai et al. (2007ab), the TAM has been developed to be  parsimonious 
and  solid. According to Davis, the TAM (i) adjusts to the framework of the TRA and (ii) is 
based on the assumption that the adoption of a given technology by an individual can be 
explained by his/her voluntary intentions to accept and use the specified technology. Within 
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this framework, intention is defined as the perception of the individual on the usefulness of 
the technology and attitude towards its usage. It is important to nuance the TAM with the 
perspective that macro-factors can also shape the adoption of technology beyond and above 
the attitude of individuals. Accordingly, the adoption of mobile payment mechanisms in some 
countries may also be involuntary.  
 The theories identified above follow a  line of inquiry that the adoption of mobile 
phones by customers is motivated by their perceived or potential rewards in inclusive 
development from their mobile banking applications. In what follows, we discuss some of the 
perceived gains in terms of inclusive human development.  
 
2.2 Mobile phones/banking and inclusive human development 
 
Consistent with Asongu and De Moor (2015), in developing countries almost every 
fabric of society has been affected by the mobile phone revolution. Some of the documented 
advantages include: better corporate and household management, improvement of business-
to-business networks, improved systems for the monitoring of health care, better payment 
channels for Small and Medium Size Enterprises (SMEs), household-to-household and 
household-to-business interactions, education in terms of skills and training, reduction of 
rural-urban gaps and women empowerment. To the best of our knowledge, the inclusive 
development literature related to mobile phone/banking can be engaged in three main strands, 
notably: (i) bridging of the gender-gap, (ii) improvement of health services and (iii) the 
reduction of the rural/urban gap.  
In the first strand regarding the mitigation of the gender gap, evidence on the crucial 
role of mobiles in the empowerment of females has been documented in a substantial body of 
literature. Some mobile phone/banking tools through which the female gender can be 
empowered include (i) education, cost-reduction and multi-tasking (Asongu, 2015ab;  
Ondiege, 2013; Al Surikhi, 2012; Ondiege, 2010; Jonathan & Camilo, 2008) and (ii) 
improved coordination of household activities and SMEs that are managed by women 
(Asongu, 2015a). Studies in this strand are consistent with  the need for relevant government 
policies in facilitating inclusive mobile phone/banking benefits, notably (i) Maurer (2008) on 
the central role of policy in promoting and sustaining mechanisms by which mobiles improve 
gender inclusiveness and (ii) Ojo et al. (2012) on the utilization of mobile phones by 
Ghanaian women to improve their livelihoods. Country-specific approaches/strategies have 
been documented by Bisht (2013, p. 505) and Ondiege (2010, p. 11).  
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The second strand which  fundamentally focuses on reducing the rural-urban gap can 
be engaged in three main parts, notably: support of SMEs and cooperatives on the one hand 
and production and distribution of food in rural communities on the other, as well as 
mitigation of demand- and supply-side constraints in agricultural productivity and concerns 
about unemployment. Mobile banking is increasingly improving agricultural finance through 
(i) support for cooperatives and SMEs. Some examples include Community Credit 
Enterprises (CCE) that are ameliorating the sustainability of business models (Asongu & De 
Moor, 2015) and financially-sustainable groups in Costa Rica (Perez et al., 2011, p. 316). (ii) 
Consistent with the engaged literature, mobile technology is increasingly being devoted to the 
alleviation of demand- and supply-side constraints in rural communities (Muto & Yamano, 
2009; Aker & Fafchamps, 2010). This reduction has consolidated and improved farmers’ 
income as well as opportunities of growth. Broadly speaking, the fundamental concerns 
addressed in the aforementioned papers relate to the channels through which mobile phones 
lessen demand- and supply-wastages with the help of matching production and marketing 
practices with distribution networks. Finally, employment challenges on the one hand and the 
production and distribution of food on the other are increasingly being tackled with the help 
of mobile phone applications. Some case studies have shown that enhanced market 
information by means of such mobile technology improves traders’ income by about 10 
percent (E-agriculture, 2012, p. 6-9).  
In summary, according to Warren (2007), the appeal of mobile phones are visible in 
improving the living standards of rural populations because, relative to urban areas, these 
communities are confronted with more barriers to information acquisition and the purchase of 
commodities. These restrictions are lifted with the help of mobile phone applications. For 
example, in India, Singh (2012, p. 466) has shown that mobile banking is consolidating 
financial inclusion in rural societies because, in spite of efforts devoted towards increasing the 
appeal of formal financial institutions, ‘Telecommunication infrastructure growth especially 
mobile phone penetration has created an opportunity for providing financial inclusion’ 
(Mishra & Bisht, 2013, p. 503). 
The third category is concerned with health services. Mobile phone/banking 
applications are continuously improving medical services and healthcare delivery. These 
mobile applications have rendered mobile health services of better quality to be more 
affordable (West, 2013). Hence, income and geographical constraints are being eased with the 
evolving usage of mobile phone applications in order to enhance health service delivery. 
10 
 
Mechanisms by which health services are being improved entail access to medical record, 
laboratory test and reference material. It is in this respect that mobile applications are 
increasingly being adapted for, inter alia: clinical appointments (Da Costa et al., 2010); 
enhanced observation and treatment of patients with tuberculosis (Hoffman et al., 2010) and 
better tailored feedbacks by means of enhanced self-monitoring (Bauer et al., 2010). The idea 
that rural communities have been the greatest beneficiaries of health-related mobile 
applications by Kliner et al. (2013) has been confirmed by Kirui et al. (2013) within the 
spectrum of absolute pro-poor externalities from mobile phone/banking: ‘We conclude that 
mobile phone-based money transfer services in rural areas help to resolve a market failure 
that farmers face; access to financial services’ (p. 141)3. It is important to note that, the 
discussion on the role of mobile devices for health information whilst relevant to 
development; is somewhat tangential to the discussion relating to financial inclusion. In 
principle, a person may have a mobile phone for health reasons and then use it for financial 
purposes.  
The three strands above are consistent with World Bank’s position on the critical role 
of mobile phone/banking in agricultural and rural development (Qiang et al., 2011, pp. 14-
26). This perspective is supported by Chan and Jia (2011) on the inclusive rewards of mobile 
telephony in enhancing access to finance ‘mobile banking is an ideal choice for meeting the 
rural financial needs’ (p. 3) due to increasing ‘rates for bank transfers through mobile cell 
phones at commercial banks’ (p. 5). It is important to balance the above narratives with the 
perspective that a minimum level of financial infrastructure is necessary in order for rural 
communities to benefit from the transition to less cash-based economies. For instance, while 
in principle the recent demonetisation policy in India has been designed to prevent 
counterfeiting, funding of terrorism and ‘black money’ activities (e.g. corruption, smuggling 
and drugs) (see Rogoff, 2016), there are contending positions that India is characterised with a 
large informal economy which requires cash-based transactions in order for farmers who 
substantially depend on agriculture to get paid for a livelihood (Yadavar, 2016; Ramakumar, 
2016).  
 
                                                          
3
 Accordingly, one author has argued that mobile phone applications for health services have been most 
beneficial in rural areas whereas the other author has confirmed the comparatively higher rewards of such mobile 
phone applications in rural areas using mobile banking applications. Whereas in the first narrative the emphasis 
is on mobile applications and rural areas, in the second narrative the emphasis is on mobile banking and rural 
areas.  
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3. Data and Methodology 
3.1 Data  
 In line with the discussion above, we have two data sources. The first, from Mlachila 
et al. (2014) on inclusive development consists of four non-overlapping intervals (1990-1994; 
1995-1999; 2000-2004 and 2005-2011) from 93 countries, whereas the second from Mosheni-
Cheraghlou (2013) on mobile banking is for the year 2011
4
. The matching exercise results in 
us adopting a cross sectional data structure for the year 2011 because, as far as we know, 
macroeconomic mobile banking data is only available for this year. The two main mobile 
banking indicators are: ‘mobile phone usage for the payment of bills (percent of adults)’ and 
‘mobile phone usage for sending/receiving of money (% of adults). In accordance with the 
pro-poor definitions provided in the introductory section, the mobile banking effects on 
absolute pro-poor and relative pro-poor are measured in terms of the poverty rate and 
inequality indices respectively.  
 In accordance with the engaged inclusive development literature (Asongu & Rangan, 
2016; Anand et al., 2013; Asongu & Nwachukwu, 2016bc), adopted control variables include: 
education spending, government stability, credit, inflation, foreign direct investment (FDI) 
and remittances, whereas the modifying or threshold human development variable is the 
human development index (HDI). The definitions of the variables are provided in Appendix 1.   
 With regard to the expected signs, we anticipate that the  movement in the control 
variables with the exception of inflation  would  diminish poverty and inequality rates. 
However, the expected sign for inflation is difficult to establish because while low and stable 
inflation are conducive for pro-poor development, chaotic or high inflation increases 
inequality (Asongu, 2013b). This is essentially because, very high inflation discourages the 
investment needed for economic growth. Consequently investors have been documented to 
prefer investment strategies that are less ambiguous (Le Roux & Kelsey, 2016; Kelsey & Le 
Roux, 2016).  
 On the other hand, however, the corresponding positive covariates have been 
substantially documented in the inclusive development literature (Barro & Lee, 2000; Dollar 
& Kraay, 2003;  Calderon & Servén, 2004; Levine, 2005; IMF, 2007; Hausmann et al., 2007; 
Mishra, et al., 2011; Anand et al., 2012; Seneviratne &  Sun, 2013; Asongu & Nwachukwu, 
2016d). We devote space to briefly authenticating these expected positive signs. In 
accordance with the IMF (2007) and Anand et al. (2013), macroeconomic stability, structural 
                                                          
4
 The list of countries is provided in Appendix 4.  
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change and human capital are fundamental drivers of inclusive development in developing 
countries. Structural change also involves globalisation (e.g foreign direct investment-FDI), 
human capital and macroeconomic stability. Other documented macroeconomic and structural 
characteristics critical for inclusive development include: financial access (Levine, 2005), less 
volatile negative output and stable/low inflation (Barro & Lee, 2010; Dollar & Kraay, 2003), 
modernization of facilities of production (Mishra et al., 2011), infrastructural improvement 
(Calderon & Servén, 2004; Seneviratne & Sun, 2013) and enhancement of value chains 
(Hausmann et al., 2007; Anand, et al., 2012).  
 We have already justified the choice of seven fundamental characteristics from 
Mlachila et al. (2014) in the introductory section. Accordingly, these are based on two criteria 
(regions and income levels). Differences in fundamental characteristics are important because, 
since a challenge to the data is that only two data points per country are available, context 
becomes particularly important. For example, the use of mobile banking may be relatively 
low in the United Kingdom (UK) compared to Somalia because of the widespread availability 
Automatic Teller Machines (ATMs) in the UK. This study accounts for this difference in 
context by distinguishing between high income and low income countries.  
 The summary statistics are presented in Appendix 2 while the correlation matrix is 
disclosed in Appendix 3. From the former, we notice that (i) the means are comparable and 
(ii) the variables display a substantial degree of variation, such that we should be confident 
that significant estimated linkages should emerge. The objective of the latter is to control for 
potential issues of multicollinearity. We notice a high degree of substitution between the two 
mobile banking variables (highlighted in bold) at the height of 0.865. This concern of 
multicollinearity is addressed by adapting the specifications to avoid entering all the mobile 
banking variables into the same equation.   
 
3.2 Methodology   
 Given that the data structure is cross-sectional, we adopt an estimation strategy that is 
consistent with such a structure. Previous inclusive development (Andrés, 2006), mobile 
phone (Asongu, 2013a, 2015a) and human development (Kodila-Tedika & Asongu, 2015) 
studies based on the same data structure have employed heteroscedasitcity-consistent 
Ordinary Least Squares (OLS). Hence, Equation 1 below examines the correlation between 
inclusive development and mobile banking.  
iiiii XMBHDMBID   4321   (1) 
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Where: iID  represents the poverty rate and income inequality index which have been chosen 
as our measures of inclusive human development for country i
 1
 is a constant, MB involves 
the two mobile banking indicators discussed in the preceding section, whereas HD is the 
unadjusted human development index. Thus, the term MBHD is the interaction between 
mobile banking and human development,
 
X  is the vector of control variables, comprising 
educational spending, government stability, credit, inflation, FDI and remittances. The 
symbol i  is the error term.   
 Given that a multiplicative term is involved in the specification, we devote space to 
clarifying some the pitfalls of such interactive regressions as documented by Brambor et al. 
(2006). In order for the estimations to make economic sense, (i) the corresponding interactive 
coefficients are interpreted as conditional marginal correlations  and (ii) the HDI threshold 
should be within the range provided by the summary statistics.  
 
4. Empirical Results 
Tables 1 and 2 present results corresponding to poverty and inequality in that order. 
Whereas Panel A of both these  tables provides findings on ‘mobile phones used to pay bills’, 
the results of Panel B are related to ‘mobile phones used to send/receive money’. Before 
discussing table-specific results, it is important to clarify two concerns in order to improve 
readability. Most particularly, we explain the nature of signals and expected signs of 
thresholds for inclusive development. First, poverty and inequality are negative inclusive 
development signals. Second, for mobile banking to stimulate inclusive development, 
negative thresholds from the modifying variable are required to influence poverty and 
inequality for the absolute pro-poor and the relative pro-poor respectively.   
The following findings can be established from Table 1 on linkages between ‘mobile 
banking, poverty and human development’. First, in Panel A, a greater use of mobiles to pay 
bills decreases poverty in lower-middle-income countries (LMIC), upper-middle-income 
countries (UMIC) and Latin American countries (LA). The modifying negative thresholds are 
within the HDI range (0.280 to 0.809) provided by the summary statistics, notably: (i) 0.725 
(0.066/0.091) for LMIC, (ii) 0.727 (0.008/0.011) for UMIC and (iii) 0.778 (0.253/0.325) for 
LA. Second, in Panel B, an increased use of mobiles to send/receive money reduces poverty 
in lower-middle-income countries (LMIC), upper-middle-income countries (UMIC) and 
Central & Eastern European countries (CEE). The modifying negative thresholds are within 
14 
 
the HDI range (0.280 to 0.809) provided by the summary statistics, notably:  (i) 0.631  
(0.012/0.019) for LMIC, (ii) 0.750 (0.003/0.004) for UMIC and (iii) 0.750 (0.009/0.012) for 
CEE.  
   
Table 1: Mobile banking, human development and poverty  
         
 Panel A: Mobile Phones use for Payment of Bills (Mobile.Pay) 
 Income Levels Regions 
 LIC LMIC UMIC AP CEE LA MENA SSA 
         
Constant  0.074 -0.044 0.025** 0.071 -0.014** -0.129 na 0.038 
 (0.467) (0.427) (0.038) (0.665) (0.033) (0.399)  (0.727) 
Mobile.Pay 0.096* 0.066** 0.008** -0.042 -0.0005 0.253*  0.027 
 (0.086) (0.013) (0.012) (0.591) (0.102) (0.093)  (0.754) 
Mobile.Pay* HDI -0.173 -0.091** -0.011*** 0.025 0.0007 -0.325*  -0.059 
 (0.102) (0.011) (0.009) (0.821) (0.101) (0.092)  (0.737) 
Educational Spending -0.131 0.063 -0.021 -0.125 0.015** 0.097  -0.128 
 (0.663) (0.313) (0.132) (0.564) (0.027) (0.538)  (0.658) 
Government Stability   -0.008 -0.005 -0.00005 -0.005 0.00005 0.007  -0.004 
 (0.420) (0.301) (0.881) (0.450) (0.705) (0.225)  (0.814) 
Inflation  0.006 -0.001 -0.0003* 0.004 0.00008 0.001  0.016 
 (0.647) (0.364) (0.088) (0.584) (0.240) (0.327)  (0.162) 
Credit  -0.0004 -0.0001 -0.00001 0.0004 0.00002 0.00001  0.0001 
 (0.714) (0.565) (0.509) (0.413) (0.221) (0.918)  (0.700) 
Foreign Direct Investment  0.017 0.001 -0.0001 0.004 -0.0001 -0.0006  0.006 
 (0.124) (0.410) (0.598) (0.312) (0.312) (0.899)  (0.252) 
Remittances 0.001 0.002* -0.0005 0.005 0.0001** 0.002*  0.004** 
 (0.974) (0.053) (0.375) (0.308) (0.039) (0.078)  (0.026) 
         
R² 0.252 0.629 0.721 0.909 0.740 0.818  0.311 
Fisher 2.67** 2.22* 3.60** 2.08 28.85*** 4.96*  5.55*** 
Observations  25 30 18 11 15 13  26 
         
         
 Panel B: Mobile Phones for sending and receiving money (Mobile.SR) 
 Income Levels Regions 
 LIC LMIC UMIC AP CEE LA MENA SSA 
         
Constant  0.109 -0.006 -0.023 0.034 0.003 -0.254 na 0.046 
 (0.222) (0.874) (0.152) (0.820) (0.705) (0.208)  (0.650) 
Mobile.SR 0.021 0.012*** 0.003** -0.016 0.009** 0.058  -0.003 
 (0.603) (0.000) (0.049) (0.912) (0.037) (0.615)  (0.658) 
Mobile.SR* HDI -0.038 -0.019*** -0.004* 0.002 -0.012** -0.067  0.006 
 (0.639) (0.000) (0.085) (0.991) (0.038) (0.700)  (0.676) 
Educational Spending -0.063 0.026 0.026 0.033 -0.003 0.214  -0.205 
 (0.843) (0.446) (0.155) (0.877) (0.745) (0.232)  (0.372) 
Government Stability   -0.006 -0.002 -0.0001 -0.005 -0.00001 0.003  -0.0003 
 (0.591) (0.603) (0.437) (0.474) (0.882) (0.496)  (0.982) 
Inflation  0.004 -0.002 0.00006 -0.006 -0.00003 0.002  0.018* 
 (0.783) (0.173) (0.415) (0.368) (0.585) (0.219)  (0.092) 
Credit  -0.0005 -0.0002 0.00001 -0.0002 0.000 0.0002  0.0001 
 (0.768) (0.322) (0.126) (0.658) (0.929) (0.495)  (0.747) 
Foreign Direct Investment  0.013 0.001 -0.00007 0.006 0.000 0.004  0.007 
 (0.189) (0.396) (0.660) (0.142) (0.885) (0.329)  (0.172) 
Remittances -0.002 0.003* 0.0001 0.009 -0.000 0.003*  0.005*** 
 (0.477) (0.077) (0.667) (0.163) (0.245) (0.070)  (0.005) 
         
R² 0.227 0.611 0.875 0.927 0.788 0.795  0.311 
Fisher 1.87 9.48*** 125.92*** 5.95 4.61** 5.33*  4.48*** 
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Observations  25 30 18 11 15 13  26 
         
***; **;*: significance levels of 1%, 5% and 10% respectively. LIC: Low Income Countries. LMIC: Lower Middle Income Countries.  
UMIC: Upper Middle Income Countries. AP: Asia and Pacific. CEE: Central and Eastern Europe. LA: Latin America. MENA: Middle East 
and North Africa.  Mobile. Pay: Mobiles for the payment of bills. Mobile. SR: Mobile for the Sending and Receiving in Money.  HDI: 
Human Development Index. No regressions are performed for the MENA region because of issues with degrees of freedom.  
 
 
The following findings can be established from Table 2 on linkages between ‘mobile 
banking, inequality and human development’. First, in Panel A, the increased use of the 
mobiles to pay bills decreases inequality in upper-middle-income countries (UMIC) and Latin 
American countries (LA). The modifying negative thresholds are within the HDI range (0.280 
to 0.809) provided by the summary statistics, notably: (i) 0.646 (18.549/28.697) for UMIC 
and (ii) 0.761 (43.778/57.509) for LA. Second, in Panel B, a greater use of  mobiles to 
send/receive money decreases inequality in upper-middle-income countries (UMIC), Central 
& Eastern European countries (CEE) and Latin American countries (LA). The modifying 
negative thresholds are within the HDI range (0.280 to 0.809) provided by the summary 
statistics, notably: 0.665 (36.447/54.756) for UMIC, (ii) 0.736 (31.426/42.67) for CEE and 
(iii) 0.726 (22.437/30.876) for LA.  
 In Tables 1 and 2, most of the significant control variables display the expected signs: 
government stability and remittances decrease inequality. However, it should be noted that, 
we do not expect the control variables to display consistent signs across fundamental 
characteristics (or sub-panels) because inclusive development dynamics cross income levels 
and world regions reflect different tendencies. This position is consistent with the basis for 
disaggregating the dataset into fundamental features.  
 
Table 2: Mobile banking, human development and inequality  
         
 Panel A: Mobiles for Payment of Bills (Mobile.Pay) 
 Income Levels Regions 
 LIC LMIC UMIC AP CEE LA MENA SSA 
         
Constant  35.314*** 34.803** 25.852 26.931 80.941 -5.361 na 30.420*** 
 (0.000) (0.017) (0.352) (0.159) (0.109) (0.774)  (0.000) 
Mobile.Pay 1.604 5.688 18.549** -8.245 1.374 43.778***  -6.240 
 (0.637) (0.262) (0.023) (0.291) (0.462) (0.002)  (0.233) 
Mobile.Pay* HDI -2.692 -7.863 -28.697** 16.032 -2.076 -57.509***  12.550 
 (0.652) (0.245) (0.018) (0.212) (0.463) (0.002)  (0.227) 
Educational Spending 14.488 30.809** 31.096 16.766 -48.097 56.829**  3.616 
 (0.254) (0.048) (0.352) (0.397) (0.297) (0.036)  (0.724) 
Government Stability   0.014 -3.413*** -0.250 0.147 -1.456* 0.356  1.076 
 (0.978) (0.004) (0.176) (0.803) (0.072) (0.264)  (0.177) 
Inflation  0.063 -0.920** -0.161 -0.904 -0.146 0.075  0.527 
 (0.908) (0.010) (0.489) (0.265) (0.775) (0.670)  (0.349) 
Credit  -0.118 -0.035 0.068 -0.0004 -0.015 0.028  0.100** 
 (0.134) (0.425) (0.148) (0.993) (0.884) (0.551)  (0.019) 
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Foreign Direct Investment  0.347 -0.357 -1.460** -0.393 0.619 -0.532  0.570* 
 (0.595) (0.231) (0.031) (0.348) (0.187) (0.221)  (0.086) 
Remittances -0.436 0.152 -0.990 0.237 -0.164 0.338  0.020 
 (0.174) (0.547) (0.663) (0.578) (0.329) (0.181)  (0.965) 
         
R² 0.564 0.474 0.827 0.927 0.504 0.913  0.619 
Fisher 11.01*** 9.08*** 32.14*** 4.70 5.86** 19.28***  11.28*** 
Observations  23 27 17 11 15 13  22 
         
         
 Panel B: Mobiles for sending and receiving money (Mobile.SR) 
 Income Levels Regions 
 LIC LMIC UMIC AP CEE LA MENA SSA 
         
Constant  38.100*** 33.087** 21.556 21.691 106.02** -23.210  29.806*** 
 (0.000) (0.024) (0.773) (0.305) (0.014) (0.213)  (0.000) 
Mobile.PS -2.067 0.962 36.447* -21.371 31.426* 22.437**  -0.516 
 (0.309) (0.194) (0.054) (0.162) (0.059) (0.041)  (0.291) 
Mobile.SR* HDI 4.487 -1.305 -54.756* 34.606 -42.67* -30.876*  0.962 
 (0.274) (0.246) (0.058) (0.153) (0.058) (0.057)  (0.282) 
Educational Spending 10.216 33.217** 35.075 14.331 -72.158* 74.182***  10.550 
 (0.374) (0.042) (0.590) (0.571) (0.056) (0.000)  (0.262) 
Government Stability     0.372 -3.520*** -0.832 0.487 -1.508** -0.383  0.446 
 (0.376) (0.002) (0.336) (0.406) (0.049) (0.245)  (0.579) 
Inflation  0.091 -0.868** -0.127 -0.451 -0.335 0.296  0.359 
 (0.843) (0.02) (0.788) (0.530) (0.389) (0.284)  (0.464) 
Credit  -0.165** -0.027 0.015 0.049 -0.067 0.057  0.117** 
 (0.030) (0.547) (0.725) (0.435) (0.422) (0.316)  (0.010) 
Foreign Direct Investment  0.404 -0.465 -0.694   -0.334 0.746 0.332  0.498 
 (0.446) (0.142) (0.443) (0.405) (0.114) (0.524)  (0.125) 
Remittances -0.444** 0.153 -1.586 0.296 -0.450** 0.518*  -0.151 
 (0.014) (0.554) (0.503) (0.559) (0.023) (0.073)  (0.738) 
         
R² 0.626 0.470 0.819 0.871 0.587 0.913  0.592 
Fisher 11.98*** 3.96*** 13.31*** 9.70* 7.31** 19.57***  10.37*** 
Observations  23 27 17 11 15 13  22 
         
***; **;*: significance levels of 1%, 5% and 10% respectively. LIC: Low Income Countries. LMIC: Lower Middle Income 
Countries.  UMIC: Upper Middle Income Countries. AP: Asia and Pacific. CEE: Central and Eastern Europe. LA: Latin 
America. MENA: Middle East and North Africa.  Mobile.Pay: Mobiles for the payment of bills. Mobile. SR: Mobiles for the  
Sending and Receiving in Money.  HDI: Human Development Index. No regressions are performed for the MENA region because 
of issues with degrees of freedom.  
 
 Before we conclude, it is important to engage some potential causal linkages. Mobile 
banking could interact with human development to reduce inequality and poverty for a 
multitude of reasons. The three main concepts of the human development index (health and 
long life, education and income) are articulated in the discourse because mobile banking 
services are closely related to the three components of human development.  
First, and foremost, a minimum amount of education is required to use mobile 
banking applications. It follows that previously unbanked segments of the population need 
some literacy in order to benefit from phone-related transfer and storage systems.  
 Second, mobile banking applications contribute to the income component of human 
development through cost-reduction mechanisms. Mobile banking services assist households 
in budget management, especially when they are faced with poverty-related shocks. This is 
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essentially because mobile transfers enable timely responses to shocks and hence, to a 
reduction in the potential cost of such shocks. Some of the cost mitigation channels include 
saving of transportation costs and lower transaction costs. Apart from the saving of income, 
mobile banking services also enhance income generating activities. For instance, intuitively 
mobile banking services may enable women to create new businesses and/or run existing ones 
more efficiently. This has poverty- and gender inequality-mitigating externalities.  
Third, health and length of life can be positively influenced with mobile banking 
applications. This is essentially because household security is likely to improve with the 
availability of a mobile phone that is associated with banking applications. For instance, a 
household’s capacity to reduce the number of overnight days spent in the hospital can be 
enhanced with the fast dial of a mobile phone on the one hand and capability of the mobile 
phone on the other, to comply with the financial obligations associated with the health issues.  
 
 
5. Concluding Implications, Caveats and Future Research Directions 
In developing countries, economic opportunities are being progressively improved 
with the conversion of mobile phones into pocket banks to facilitate financial access to a 
substantial bulk of the population hitherto excluded from mainstream financial institutions 
(Demombynes & Thegeya, 2012). Our results have shown that at certain thresholds of the 
human development index (HDI), financial access by means of mobile banking is positively 
related to inclusive development. Specifically, we have established the following: First, a 
greater use of mobiles to pay bills is negatively correlated with: (i) poverty in lower-middle-
income countries (LMIC), upper-middle-income countries (UMIC) and Latin American 
countries (LA), respectively at HDI thresholds of 0.725, 0.727 and 0.778 and (ii) inequality in 
UMIC and LA with HDI thresholds of respectively 0.646 and 0.761. Second, increased use of 
the mobile phone to send/receive money is negatively correlated with (i) poverty in LMIC, 
UMIC and Central & Eastern European countries (CEE) with corresponding HDI thresholds 
of 0.631, 0.750 and 0.750 and (ii) inequality in UMIC, CEE and LA at HDI thresholds of 
0.665, 0.736 and 0.726 respectively.   
The established negative relationship between mobile banking dynamics and negative 
signals of inclusive development (poverty and inequality) is in accordance with the literature 
on the appealing benefits of the mobile telephony in Section 2 (Ondiege, 2010; Al Surikhi, 
2012; Ojo et al., 2012; Mishra and Bisht, 2013). Therefore, by employing macroeconomic 
mobile banking data from 93 developing nations to validate past studies that have been 
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essentially based on microeconomic, country-specific and survey-based data, we have further 
confirmed the relevance of more comprehensive policy measures towards tackling apparent 
and challenging contemporary global issues of non-inclusive growth, inequality and poverty 
in developing countries.  As a policy implication the inclusive externalities of mobile banking 
applications should be endowed with broader scope and not limited to country-specific 
contexts.   
It is very surprising that the findings are not significant consistently for the SSA 
sample. We clarify this puzzling tendency with African-specific literature and stylized facts. 
First, on stylized facts, according to Mosheni-Cheraghlou (2013) relative to other 
developing countries, the SSA sub-region enjoys high levels of mobile banking. Thus, we 
expected results of the SSA sample to be significant. The point is emphasized with the 
asymmetry between Russia and Somalia, whereas Russia occupies the 7
th
 position when it 
comes to mobile phone subscriptions in the world, it is also associated with countries in the 
bottom in terms of mobile banking applications, notably the use of mobile phones to pay bills 
and receive/send money. Conversely, a country like Somalia which occupies the 4
th
 lowest 
position in mobile phone penetration surprisingly ranks respectively 3
rd
 and 1
st
 in terms of 
using the mobile phone to pay bills and send/receive money. Mosheni-Cheraghlou partially 
elucidates this disparity by sustaining that regulation and technological availability are 
fundamental to mobile banking effectiveness. The position of Mosheni-Cheraghlou is 
consistent with the findings of Ojo et al (2012) in Section 2 on policy requirements for the 
inclusive rewards of mobile phone/banking. Hence, in accordance with Ojo et al. the 
following policy measures are essential to boosting mobile banking benefits in SSA: “(1) 
updating financial and telecommunication regulations to enable the provision of mobile-
based services, e.g. mobile microfinance to vulnerable groups, (2) mobilizing local 
communities in the production of local contents and (3) engaging non-governmental 
organizations in building the capacity of government agencies in mobile service delivery and 
in training vulnerable communities in the effective use of mobile technology to access 
information and services critical to their needs” (p. S30). It is also important to note that a 
high level of mobile money usage in Somalia can also be traceable to the absence of other 
services/channels and lack of these services/channels does not automatically derive from 
human and/or economic development.  
Second, in the relevant African-specific literature, results for SSA are not in 
conformity with Asongu (2015b) and Asongu and Nwachukwu (2016a). It is important to 
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note that Asongu (2015b) has shown that mobile phones mitigate inequality in Africa and that 
this moderating role is higher when the mobile banking channel is involved (Asongu & 
Nwachukwu, 2016a). Our findings may be inconsistent with the underlying studies for at least 
three reasons, notably the corresponding literature: (i) samples all African countries; (ii) uses 
a 2003-2009 average mobile phone penetration growth rate and the year 2009 for the other 
variables and (iii) employs macroeconomic financial/banking indicators as instruments for  
mobile phones in order to calibrate mobile banking.  
Hence, in the light of the above, the sheer availability of mobile phones and 
underlying banking applications do not represent ends for inclusive development. It is 
worthwhile for policy measures to be tailored towards channels that help economic prosperity 
to trickle down to the poor, whether in relative (inequality mitigation) and/or absolute 
(poverty reduction) pro-poor terms. Therefore, our findings for the SSA region may not be 
surprising after all, given that the involved stylized facts show that it is the only region in the 
world where extreme poverty has been increasing since the 1990s, with 45 percent of 
countries in the region substantially off-track from attaining the MDGs extreme poverty 
target. Therefore, urgent policy action is needed given that the sub-region has been enjoying 
more than two decades of growth resurgence (Fosu, 2015, p. 44) and the region is also 
currently hosting seven of the ten  fastest growing economies in the world (Asongu & 
Rangan, 2016). As a policy implication, it is important to seriously consider the relevance of 
mobile banking in the post-2015 Sustainable Development Growth (SDGs) agenda. 
Unfortunately, according to Asongu and De Moor (2015), ongoing reports like the 
Vodafone SIM Project have substantially built on the evidence that mobile banking does not 
feature prominently in discussions surrounding the SDGs agenda. Perhaps a reason for this 
missing feature is the lack of substantial macroeconomic empirical evidence on the 
investigated relationship. 
 Given that this study is exploratory, the conclusion is informative and/or expositional 
about human development thresholds at which mobile banking is positively linked to 
inclusive development
5
. Mobile phones are used interchangeably with mobile banking 
because of a minimalist approach adopted by the study that mobile phones are used for mobile 
banking. In essence, mobile banking variables that are used as independent variables of 
interest are complementary to the mobile phone. Hence, in the general discourse there is at 
                                                          
5
 It is important to note that the study is exploratory because it is based on cross-sectional data. Hence, the results 
are interpreted as relationships or correlations and not as causality.  
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least some assumption that the mobile phone is being used (or is potentially usable) for 
mobile banking services.  
 It is also interesting to note that the adoption of mobile devices for banking in many 
places in the developing world is principally because of the absence of alternatives. Within 
this framework, the scope of mobile banking applications and corresponding risks associated 
with them are important in understanding their rate of adoption by financial institutions. For 
instance, smart mobile devices could offer a plethora of rewards, inter alia: fingerprint 
recognition and Global Positioning System (GPS) location information. Whereas these 
applications can help reduce the risk of fraud, malware is now common-place and can 
represent substantial risk for banking clients. Moreover, incorporating determinants (positive 
and negative) of ‘mobile adoption’ into the specification is difficult because the mobile phone 
is not used as the dependent variable but as an independent variable of interest.  
It will be for future research to focus on employing richer mobile banking data to 
investigate and establish causality in the underlying nexuses. Moreover, decomposing the 
HDI into its constituent elements to assess which components are most relevant in driving 
inclusiveness is also an interesting future line of inquiry. Future studies can also benefit from 
the new set of data realized by Findex in 2015 and more detailed information on the 
deployment of mobile money from the International Monetary Fund’s Financial Access 
Database and the Committee on Payments and Market Infrastructure. Furthermore, 
distinguishing mobile money from mobile banking as more data become available should 
improve knowledge on the established relationships. Considering the suggested future 
research directions by comparing countries in the driver’s seat with their laggard counterparts 
would provide more target country-specific policy implications.  
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Appendices 
 
Appendix 1: Definition of variables  
   
Variable(s) Definition(s) Source(s) 
   
Poverty  Poverty rate: Proportion (per cent) of the population living on one USD 
a day 
 
Mlachila et al. 
(2014) 
  
Inequality  GINI index of Inequality  
   
Mobiles for bills  Mobile phone used to pay bills (% of Adults) Mosheni-
Cheraghlou 
(2013) 
  
Mobiles to 
receiving/sending  
Mobile phone used to send/receive money (% of Adults) 
   
Educational 
Spending 
“Public resources allocated to education spending, as percent of GDP” 
(p. 25) 
Mlachila et al. 
(2014) 
   
Government 
Stability 
“Index ranging from 0 to 12 and measuring the ability of government 
to stay in office and to carry out its declared program(s).The higher 
the index, the more stable the government is” (p. 25). 
Mlachila et al. 
(2014) 
   
Inflation Inflation rate based on the Consumer Price  Index (CPI) Mlachila et al. 
(2014) 
   
Credit to private 
sector 
“Domestic credit to private sector, namely credit offered by the banks 
to the private sector, as percent of GDP” (p. 25).  
Mlachila et al. 
(2014) 
   
Foreign Direct 
Investment 
“Net Inflows of Foreign Direct Investments, as percent of GDP” (p. 25) Mlachila et al. 
(2014) 
   
 
Remittances 
“Workers' remittances and compensation of employees (Percent of 
GDP), calculated as the sum of workers' remittances, compensation of 
employees and migrants' transfers” (p. 25).  
Mlachila et al. 
(2014) 
   
Human 
Development 
“Geometric mean of normalized indices measuring achievements in 
three basic dimensions of human development: a long and healthy life, 
access to knowledge and a decent standard of living” (p. 25) 
Mlachila et al. 
(2014) 
   
 
 
Appendix 2: Summary Statistics  
      
 Mean S. D Minimum Maximum Obs 
      
Poverty rate 0.062 0.113 0.000 28.127 93 
Inequality  41.844 8.339 28.127 65.27 78 
Mobile for bills payment  2.601 4.125 0.000 25.70 80 
Mobile for sending/receiving money 4.802 9.615 0.000 60.50 80 
Educational spending  0.701 0.211 0.202 1.000 93 
Health Spending 0.734 0.189 0.284 0.995 93 
Government Stability 2.626 2.242 -0.379 11.278 93 
Inflation (log) 7.909 4.106 2.202 21.669 90 
Domestic Credit (log) 39.730 34.036 -14.660 169.251 90 
Foreign Direct Investment 4.488 3.720 0.0007 20.869 92 
Remittances 5.445 7.612 0.003 38.590 84 
Human Development Index   0.580 0.152 0.280 0.809 93 
      
S.D: Standard Deviation. Obs: Observations.  
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Appendix 3: Correlation Matrix  
            
Control variables  Mobile banking  Inclusive development   
Educ GovStab Infl  Credit FDI Remit HDI MBills MSR Pov. GINI  
1.000 0.235 0.263 0.392 0.005 0.143 0.216 0.207 -0.006 -0.267 0.312 Educ 
 1.000 0.277 0.324 -0.125 -0.063  -0.098 0.080 -0.182 -0.171 -0.188 GovStab 
  1.000 0.199 0.171 -0.059 -0.138 0.300 0.130 0.129 -0.019 Infl 
   1.000 -0.202 0.530 0.387 0.082 -0.183 -0.367 -0.185 Credit 
    1.000 -0.159 0.034 -0.082 0.012 0.203 0.065 FDI 
     1.000 -0.045 -0.080 -0.172 -0.130 0.145 Remit 
      1.000 0.088 -0.136 -0.638 -0.024 HDI 
       1.000 0.865 0.142 0.039 MBills 
        1.000 0.185 0.062 MSR 
         1.000 0.223 Pov. 
          1.000 GINI 
           QGI 
            
Educ: Educational Spending. GovStab: Government Stability. Infl: Inflation. Credit: Domestic Credit. FDI: Foreign Direct Investment. 
Remit: Remittances. MBill: Mobile used for paying bills. MSR: Mobile used for sending/receiving Money. Pov: Poverty rate. GINI: 
inequality Index.   
 
 
Appendix 4: Categorization of countries  
    
Categories Panels Countries Number 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Income 
Levels  
 
 
 
Low Income 
“Burundi, Benin, Burkina Faso, Bangladesh, Central African 
Republic, Ethiopia, Ghana, Guinea, The Gambia, Equatorial 
Guinea, Kenya, Kyrgyz Republic, Lao PDR, Madagascar, Mali, 
Mozambique, Mauritania, Malawi, Niger, Nigeria, Nepal, 
Pakistan, Rwanda, Senegal, Sierra Leone, Chad, Togo, 
Tajikistan, Tanzania, Uganda, Uzbekistan, Vietnam, Yemen, 
Congo Democratic Republic, Zambia”. 
 
 
 
36 
   
 
 
 
 
Middle Income 
“Albania, Argentina, Armenia, Azerbaijan, Bulgaria, Belarus, 
Bolivia, Brazil, Botswana, Chile, China, Cameroon, Congo 
Republic, Colombia, Costa Rica, Cuba, Djibouti, Algeria, 
Ecuador, Egypt, Gabon, Georgia, Guatemala, Honduras, 
Indonesia, India, Iran, Jordan, Kazakhstan, Sri Lanka, Lesotho, 
Lithuania, Latvia, Morocco, Moldova, Mexico, Mongolia, 
Malaysia, Namibia, Nicaragua, Panama, Peru, Philippines, 
Poland, Paraguay, Romania, Russia, Sudan, El Salvador, 
Swaziland, Syria, Thailand, Tunisia, Turkey, Uruguay, 
Venezuela, South Africa”. 
 
 
 
 
57 
   
 
 
Lower Middle 
Income 
“Albania, Armenia, Azerbaijan, Bolivia, China, Cameroon, 
Congo Republic, Colombia, Djibouti, Algeria, Ecuador, Egypt, 
Georgia, Guatemala, Honduras, Indonesia, India, Iran, Jordan, 
Sri Lanka, Lesotho, Morocco, Moldova, Mongolia, Namibia, 
Nicaragua, Peru, Philippines, Paraguay, Sudan, El Salvador, 
Swaziland, Syria, Thailand, Tunisia” 
 
 
35 
   
 
Upper Middle 
Income 
“Argentina, Bulgaria, Belarus, Brazil, Botswana, Chile, Costa 
Rica, Cuba, Gabon, Kazakhstan, Lithuania, Latvia, Mexico, 
Malaysia, Panama, Poland, Romania, Russia, Turkey, Uruguay, 
Venezuela, South Africa” 
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Asia & Pacific “Bangladesh, China, Indonesia, India, Lao PDR, Sri Lanka, 
Mongolia, Malaysia, Nepal, Philippines, Thailand, Vietnam”. 
12 
   
Central & 
Eastern Europe  
“Albania, Azerbaijan, Bulgaria, Belarus, Georgia, Kazakhstan, 
Kyrgyz Republic, Lithuania, Latvia, Moldova, Poland, 
Romania, Russian Federation, Tajikistan, Turkey, Uzbekistan”. 
 
16 
   
 “Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba,  
23 
 
 
Regions  
Latin America Ecuador, Honduras, Mexico, Nicaragua, Panama, Peru, 
Paraguay, El Salvador, Uruguay, Venezuela”.  
17 
   
Middle East & 
North Africa 
“Djibouti, Algeria, Egypt, Iran, Jordan, Morocco, Pakistan, 
Syria, Tunisia, Yemen”.  
10 
   
Sub-Saharan 
Africa 
“Burundi, Benin, Burkina Faso, Botswana, Central Africa 
Republic, Côte d’Ivoire, Cameroon, Congo Republic, Ethiopia, 
Gabon, Ghana, Guinea, The Gambia, Equatorial Guinea, 
Kenya, Lesotho, Madagascar, Mali, Mozambique, Mauritania, 
Malawi, Namibia, Niger, Nigeria, Rwanda, Sudan, Senegal, 
Sierra Leone, Swaziland, Chad, Togo, Tanzania, Uganda, South 
Africa, Congo Democratic Republic, Zambia”. 
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It is important to note that the sub-regions do not add-up to 93 because Armenia and Guatemala are not classified by Mlachila et al. (2014) as 
belonging to any of the regions.  
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